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FLEXIBLE FLAP ASSEMBLY FOR A
VEHICLE AND KIT CONTAINING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This patent application is a continuation-in-part applica-
tion of, and claims priority from, U.S. Non-Provisional
patent application Ser. No. 13/710,371, entitled “Flexible
Flap Assembly For A Vehicle And Kit Containing The
Same”, filed on Dec. 10, 2012, which is incorporated by
reference herein in its entirety by this reference thereto.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not Applicable.

NAMES OF THE PARTIES TO A JOINT
RESEARCH AGREEMENT

Not Applicable.

INCORPORATION BY REFERENCE OF
MATERIAL SUBMITTED ON A COMPACT
DISK

Not Applicable.
BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention generally relates to a flexible flap assembly
configured to be mounted on the exterior of a vehicle. More
particularly, the invention relates to a flexible flap assembly
configured to be mounted behind a wheel of a vehicle, and
a kit containing the same.

2. Background

Most states in the United States of America have statutes
that mandate the use of mud flaps behind the rearmost
wheels of trucks (e.g., behind the rearmost wheels of a trailer
of a tractor trailer). These flaps help prevent road debris,
snow, and rain from being thrown by the rearmost wheels of
the truck, and onto the windshield on a vehicle travelling
therebehind. Although, it is quite common for a trailer,
which travels many thousands of miles in a short period of
time, to eventually lose one or more of its mud flaps. The
vibrations inherently present during road travel, which are
combined with the degradation of the conventional mud flap
material resulting from adverse weather conditions, results
in the separation of the conventional mud flap from the truck
mounting bracket (e.g., the mud flap material is torn from its
bracket and is lost on the side of the road during travel).

Unfortunately, for various reasons, the missing mud flaps
on trucks are not always replaced in a timely manner, or in
some cases, even at all. In order to replace a conventional
mud flap, specific tools are required (e.g., a screwdriver, a
wrench, etc.). However, drivers do not always carry the
necessary tools with them on the road. Thus, without the
necessary tools at hand, the driver must call a service repair
truck to replace the missing mud flap. The utilization of a
service repair truck is both expensive and time consuming
(i.e., the driver has to wait on the side of the road until the
service repair truck arrives, which could take an hour or
more). Consequently, many truck drivers simply decide to
forgo the replacement of the missing mud flap.

10

15

20

30

35

40

45

50

55

60

65

2

Also, in the trucking industry, it is quite common for a
driver to pick up a trailer at a first location, transport the
trailer to a second, remote location, and then pick up another
trailer for transport to a different location. As such, when
picking up a new trailer for transport, the driver may
suddenly discover that the trailer is missing one or more mud
flaps. Although, because a truck driver is often on a strict
delivery schedule, he or she may not have time to replace a
conventional mud flap. Thus, the driver will decide just to
transport the trailer without replacing the missing mud flap,
and take the risk that a law enforcement officer will not
notice the statutory violation. However, if the missing mud
flap is observed by a law enforcement officer, the driver will
not only potentially incur the financial consequences of a
ticket, he or she will also lose valuable transport time
resulting from the traffic stop by the law enforcement officer.
Thus, the decision not to replace the missing mud flap on the
trailer can have both temporal and financial consequences
for the truck driver.

Therefore, what is needed is a flexible flap assembly that
can be quickly and easily installed on a vehicle (e.g., a truck)
that is missing a mud flap. Moreover, a flexible flap assem-
bly is needed that is capable of being easily installed on a
vehicle (e.g., a truck) without the use of any tools. Further-
more, there is a need for a flexible flap assembly kit that
contains the flexible flap assembly, a carrying case for
facilitating stowage of the flexible flap assembly, and a flap
reminder tag for preventing its user from inadvertently
leaving the flexible flap assembly on a vehicle (e.g., a trailer)
after it has been dropped off at its destination.

BRIEF SUMMARY OF EMBODIMENTS OF
THE INVENTION

Accordingly, the present invention is directed to a flexible
flap assembly and a kit containing the same that substan-
tially obviates one or more problems resulting from the
limitations and deficiencies of the related art.

In accordance with one or more embodiments of the
present invention, there is provided a flexible flap assembly
configured to be mounted behind a wheel of a vehicle. The
flexible flap assembly includes a flap body portion, the flap
body portion being formed from a flexible material; and a
plurality of attachment members operatively coupled to an
upper end region of the flap body portion, the plurality of
attachment members being in the form of a plurality of
retaining straps. The flexible flap assembly is configured to
be releasably mounted to a portion of the vehicle using the
plurality of retaining straps.

In a further embodiment of the present invention, the flap
body portion is formed from a flexible polymeric material.

In yet a further embodiment, the flexible polymeric mate-
rial forming the flap body portion comprises a vinyl mate-
rial.

In still a further embodiment, the flap body portion is
readily capable of being rolled and unrolled so as to facilitate
the storage of the flexible flap assembly.

In yet a further embodiment, the flexible flap assembly is
configured to be mounted to, and dismounted from, the
portion of the vehicle without the use of tools.

In still a further embodiment, the plurality of retaining
straps comprise a plurality of cable ties.

In yet a further embodiment, each of the plurality of cable
ties comprises a first end and a second end disposed opposite
to the first end, the first end of each of the plurality of cable
ties having a pointed tip, the second end of each of the
plurality of cable ties having a ratchet disposed within a
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partially enclosed housing, each of the plurality of cable ties
further comprising an integrally formed gear track formed
thereon that is configured to engage with the ratchet dis-
posed at the second end.

In still a further embodiment, the flap body portion has an
upper end region and a lower end region disposed opposite
to the upper end region, the upper end region of the flap body
portion comprising a plurality of spaced-apart apertures,
each of the plurality of retaining straps being received within
a respective one of the plurality of spaced-apart apertures in
the upper end region of the flap body portion.

In yet a further embodiment, the upper end region of the
flap body portion of the flexible flap assembly further
comprises at least one reinforcing member surrounding at
least one of the plurality of spaced-apart apertures.

In still a further embodiment, the lower end region of the
flap body portion comprises an elongate rod for increasing
the weight of the lower end region of the flap body portion
so as to prevent the flap body portion from blowing upward
when the flexible flap assembly is installed on the vehicle.

In yet a further embodiment, the elongate rod is disposed
within a pocket formed in the lower end region of the flap
body portion.

In accordance with one or more other embodiments of the
present invention, there is provided a flexible flap assembly
configured to be mounted behind a wheel of a vehicle. The
flexible flap assembly includes a flap body portion, the flap
body portion being formed from a flexible material; a
stiffening member, the stiffening member being disposed
adjacent to an upper edge of the flap body portion; and a
plurality of attachment members operatively coupled to an
upper end region of the flap body portion and the stiffening
member. The flexible flap assembly is configured to be
releasably mounted to a portion of the vehicle using the
plurality of attachment members.

In a further embodiment of the present invention, the
flexible flap assembly further comprises a plurality of fas-
teners attaching the stiffening member to the flap body
portion adjacent to the upper edge thereof.

In yet a further embodiment, the plurality of fasteners
comprises a plurality of retaining bolts that matingly engage
with a plurality of nuts.

In still a further embodiment, the stiffening member is
integrally formed with the upper end region of the flap body
portion.

In yet a further embodiment, the flexible flap assembly is
configured to be mounted to, and dismounted from, the
portion of the vehicle without the use of tools.

In still a further embodiment, the portion of the vehicle is
a mounting bar behind the wheel of the vehicle.

In yet a further embodiment, the plurality of attachment
members comprise a plurality of mounting brackets, each of
the plurality of mounting brackets having an adjustable bolt
with a handle disposed at an end thereof for securing the
flexible flap assembly to the portion of the vehicle.

In still a further embodiment, each of the plurality of
mounting brackets is generally Y-shaped, each mounting
bracket having a yoke portion for engaging the portion of the
vehicle and a depending leg portion extending outwardly
from a base of the yoke portion, each of the depending leg
portions of the mounting brackets being attached to the
upper end region of the flap body portion.

In yet a further embodiment, each of the adjustable bolts
of the mounting brackets is disposed through an opposed leg
of the yoke portion.

It is to be understood that the foregoing general descrip-
tion and the following detailed description of the present
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invention are merely exemplary and explanatory in nature.
As such, the foregoing general description and the following
detailed description of the invention should not be construed
to limit the scope of the appended claims in any sense.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The invention will now be described, by way of example,
with reference to the accompanying drawings, in which:

FIG. 1 is a rear perspective view of a flexible flap
assembly attached to a mounting bar assembly of a truck,
according to a first embodiment of the invention;

FIG. 2 is a frontal perspective view of the flexible flap
assembly attached to a mounting bar assembly of a truck,
according to the first embodiment of the invention;

FIG. 3 is an exploded perspective view of the flexible flap
assembly illustrated with a mounting bar assembly of a
truck, according to the first embodiment of the invention;

FIG. 4 is a rear perspective view of the flexible flap
assembly, according to the first embodiment of the inven-
tion;

FIG. 5 is a frontal perspective view of the flexible flap
assembly, according to the first embodiment of the inven-
tion;

FIG. 6 is a perspective view of a flexible flap assembly in
a rolled state, according to an embodiment of the invention;

FIG. 7 is a perspective view of a carrying case of a flexible
flap kit according to an embodiment of the invention;

FIG. 8 is a perspective view of a flap reminder tag of the
flexible flap kit according to an embodiment of the inven-
tion;

FIG. 9 is a rear perspective view of a flexible flap
assembly attached to a mounting bar assembly of a truck,
according to a second embodiment of the invention;

FIG. 10 is a frontal perspective view of the flexible flap
assembly attached to a mounting bar assembly of a truck,
according to the second embodiment of the invention;

FIG. 11 is an exploded perspective view of the flexible
flap assembly illustrated with a mounting bar assembly of a
truck, according to the second embodiment of the invention;

FIG. 12 is a rear perspective view of the flexible flap
assembly, according to the second embodiment of the inven-
tion;

FIG. 13 is a frontal perspective view of the flexible flap
assembly, according to the second embodiment of the inven-
tion;

FIG. 14 is a partial sectional view of a flexible flap
assembly attached to a mounting bar assembly of a truck
according to a second embodiment of the invention, which
is cut along cutting plane line A-A in FIG. 9;

FIG. 15 is a rear perspective view of a mounting bracket
of the flexible flap assembly, according to the second
embodiment of the invention;

FIG. 16 is a frontal perspective view of a mounting
bracket of the flexible flap assembly, according to the second
embodiment of the invention; and

FIG. 17 is a partial sectional view of an alternative
flexible flap design, according to an embodiment of the
invention;

FIG. 18 is a perspective view of a flexible flap kit,
according to another embodiment of the invention, wherein
the flexible flap kit is provided with different-sized flaps; and

FIG. 19 is a perspective view of a flexible flap kit,
according to yet another embodiment of the invention,
wherein the flexible flap kit is provided with a single, large
flap.
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Throughout the figures, the same parts are always denoted
using the same reference characters so that, as a general rule,
they will only be described once.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

A first embodiment of the flexible flap assembly in a
mounted state is seen generally at 100 in FIGS. 1 and 2. As
shown in these figures, the flexible flap assembly 100 is
configured to be mounted behind the wheel of a vehicle,
such as behind the rearmost wheel 40 of a truck 10 (e.g.,
behind the rearmost wheel of a semi-trailer that is pulled by
acab). When it is installed on such a vehicle, the flexible flap
assembly substantially prevents its rearmost wheel 40 from
throwing dirt, water, or other foreign objects on the wind-
shields of vehicles following therebehind. The inventive
flexible flap assembly is a unique type of mud flap assembly
that is particularly well adapted to be quickly mounted to,
and dismounted from, a vehicle.

As depicted in FIGS. 1 and 2, the flexible flap assembly
of the first embodiment generally comprises a flap body
portion 12 formed from a flexible material, a stiffening
member 14 attached to the top of the flap body portion 12,
and a plurality of attachment members 16 that secure the
flexible flap assembly to a mounting bar assembly 38, 84 of
a truck 10. In the illustrated embodiment, it can be seen that
the mounting bar assembly 38, 84 of the truck 10 comprises
a flap angle iron mounting bracket 38, which is attached to
flat mounting bar 84. However, those of ordinary skill in the
art will appreciate that the flap mounting assembly could be
secured to other types of vehicle mounting brackets and/or
bars as well.

In the illustrated embodiment of FIGS. 1 and 2, it can be
seen that the flexible flap assembly is secured to the mount-
ing bar assembly 38, 84 of the truck 10 using a total of three
(3) attachment members 16, which ensures that the flexible
flap assembly remains securely affixed to the truck 10 while
the truck 10 is subjected to the normal bumps and vibrations
associated with road travel. In the first embodiment, it can be
seen that the attachment members 16 of the flexible flap
assembly 100 are in the form of straps with buckles.
Advantageously, these attachment members 16 do not
require the use of any tools for securement to the mounting
bar assembly 38, 84 of the truck 10. Not only does this
substantially reduce the time which is required to install the
flexible flap assembly on the vehicle, but it also permits the
flexible flap assembly 100 to be installed by a user who does
not have access to any tools.

Now, referring to FIGS. 3-5, the various components of
the flexible flap assembly 100 according to the first embodi-
ment will be described in detail. Initially, with reference to
FIGS. 4 and 5, it can be seen that the flap body portion 12
has two oppositely disposed sides, namely a rear side 12a
and front side 125. When it is installed on a vehicle, the rear
side 12a of the flap body portion 12 faces away from the
wheel of the vehicle (e.g., wheel 40 of truck 10), while the
front side 124 of the flap body portion 12 faces towards the
vehicle wheel (e.g., wheel 40 of truck 10). The front and rear
sides 125, 12a of the flap body portion 12 are bounded in a
transverse direction by lateral edges 12e, 12f, and in vertical
direction by top edge 124 and bottom edge 12¢. In a
preferred embodiment of the invention, indicia 22 is
inscribed on the rear side 12a of the flap body portion 12 that
contains the product name associated with the device (e.g.,
the trade name of the flexible flap assembly).
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Turning to the exploded view of FIG. 3, it is seen that the
flap body portion 12 is provided with a first plurality of
apertures 28 spaced along the top edge 124 thereof. In the
illustrated embodiment, the apertures 28 are in the form of
elongated slots for accommodating the attachment straps 16,
and a substantially equal distance is provided between them
(i.e., the apertures 28 are substantially equally spaced apart).
Also, as shown in FIG. 3, the flap body portion 12 is
provided with a second plurality of apertures 88 spaced
along the top edge 12d thereof for receiving retaining bolts
18, which are used to attach the stiffening member 14 to the
flap body 12. Unlike the apertures 28, the second plurality of
apertures 88 are generally circular in shape for accommo-
dating the generally circular cross-section of the retaining
bolts 18.

In a preferred embodiment, the flap body portion 12 is
formed from a flexible polymeric material (i.e., rubber) that
permits the flap body portion 12 to be easily rolled into a
cylindrical shape so as to permit the compact storage thereof
(e.g., see FIG. 6). Advantageously, this enables the flexible
flap assembly 100 to be easily stowed away while it is not
being used.

In one exemplary embodiment of the invention, the flap
body portion 12 has a width of approximately twenty-four
(24) inches, a height of approximately thirty (30) inches, and
a thickness of approximately one-quarter (%4) of an inch. The
preferred width dimension of approximately twenty-four
(24) inches is substantially equal to the width of the two tires
forming the wheel of a typical tractor trailer. It is highly
desirable that the flap body portion 12 extend substantially
the entire width of the wheel that it is protecting so that it is
capable of blocking any debris that is being thrown by the
wheel. The preferred dimensional height of approximately
thirty (30) inches is generally equal to the height of a
standard tractor trailer tire minus a predetermined amount of
ground clearance between the bottom edge 12¢ of flap body
portion 12 and the top of the pavement when the flexible flap
assembly 100 is installed on the tractor trailer. The preferred
thickness of approximately one-quarter (4) of an inch
enables the flap body portion 12 to be sufficiently durable for
withstanding road conditions, while still being readily pli-
able so as to permit the rolling thereof. While these are
exemplary dimensions of the flap body portion 12 when
installed on a typical semi-trailer, it is to be understood that,
in other embodiments of the invention, the dimensions of the
flap body portion 12 could be suitably altered so as to
accommodate varying wheel dimensions on other vehicles.

Referring again to FIGS. 3-5, the stiffening member 14
will now be described. As shown in FIGS. 4 and 5, the
stiffening member 14 is attached to the upper end region of
the flap body portion 12 by means of a plurality of retaining
bolts 18 and associated nuts 20. In a preferred embodiment,
the top edge 14a of the stiffening member 14 is substantially
aligned with the top edge 12d of the flap body portion 12
(see e.g., FIG. 4). The stiffening member 14 enhances the
functionality of the flexible flap assembly 100 in several
different ways. First, the stiffening member 14 adds struc-
tural rigidity to the top of the flap body portion 12 so that the
upper end region of the pliable flap body portion 12 main-
tains a generally planar shape (i.e., except for the slightly
curved bottom portion), and does not readily deform. As a
result, the top edge 124 of the flap body portion 12 and the
part of the flap body portion 12 disposed immediately
therebelow does not undesirably curl in a transverse direc-
tion (i.e., the lateral cross-section remains generally rectan-
gular throughout the length of the flap body portion 12).
Secondly, the stiffening member 14 reinforces the top of the
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flap body portion 12 so that attachment members 16 are
much less likely to tear the upper end region of the flap body
portion 12. Because the attachment members 16 suspend the
flexible flap assembly 100 from the portion of the vehicle on
which it is mounted (e.g., from mounting bar assembly 38,
84 of truck 10), they support the weight of the flap assembly
100. Additional forces are experienced by the attachment
members 16 due to the effect of wind pressure acting on the
flap assembly 100, as well as the inertia effects resulting
from the moving vehicle. In turn, the attachment members
16 exert equal and opposite forces on the upper end region
of'the flap body portion 12. As a result, stress concentrations
will naturally develop around each of the apertures 28 in the
flap body portion 12. The stiffening member 14 helps to
prevent these stress concentrations from resulting in a rup-
ture of the material of the flap body portion 12 between the
top of the apertures 28 and the top edge 124 of the flap body
portion 12.

As best shown in the exploded view of FIG. 3, the
stiffening member 14 preferably contains a plurality of
apertures 30 that substantially align with the plurality of
apertures 28 in the flap body portion 12. Like the apertures
28 in the flap body portion 12, the apertures 30 are in the
form of elongated slots for accommodating attachment
straps, and a substantially equal distance is provided
between them (i.e., the apertures 30 are substantially equally
spaced apart). The apertures 30 are also preferably vertically
centered between the top edge 14a and bottom edge 145 of
the stiffening member 14. In an exemplary embodiment, the
stiffening member 14 is formed from a piece of steel having
a width of approximately twenty-four (24) inches, a height
of approximately two (2) inches, and a thickness of approxi-
mately one-eighth (%) of an inch. Although, in other
embodiments of the invention, the stiffening member 14
could be formed using other suitable materials and dimen-
sions.

In a preferred embodiment of the invention, the stiffening
member 14 is attached to the upper end region of the flap
body portion 12 using a plurality of retaining bolts 18 (e.g.,
elevator bolts having a large diameter head) and a plurality
of associated nuts 20. Also, as shown in FIGS. 3 and 4, a
retaining bolt washer 86 is sandwiched between each nut 20
and the stiffening member 14. Each of the plurality of
retaining bolts 18 has a flat head that lies against the surface
of the flap body portion 12 without presenting much of an
obstruction above the surface of the flap body portion 12. In
one embodiment, four (4) one-quarter (%) inch by one (1)
inch retaining bolts 18 are used in conjunction with mating
nuts 20 to secure the stiffening member 14 to the flap body
portion 12. Also, in one embodiment of the invention, the
flap body portion 12 and the stiffening member 14 are each
provided with a plurality of circular apertures for accom-
modating the shafts of the retaining bolts 18. In this embodi-
ment, each of the apertures in the flap body portion 12 is
substantially aligned with each of the apertures in the
stiffening member 14 so as to easily accommodate the
passage of each retaining bolt shaft therethrough. In an
alternative embodiment of the invention, the flap body
portion 12 is provided with a plurality of circular apertures
for accommodating the shafts of the elevator bolts 18, but
the stiffening member 14 is formed from a piece of steel
having a series of elongated slots disposed along the length
thereof, wherein the elongated slots are substantially equally
spaced apart from one another. In this alternative embodi-
ment, three of the elongated slots are used for receiving the
three attachment members 16 therethrough, while a portion
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of four of the other elongated slots are used for receiving the
shafts of the four retaining bolts 18.

In the illustrated embodiment, the heads of the retaining
bolts 18 are disposed against the front side 1256 of the flap
body portion 12, and the nuts 20 are disposed on the rear side
12a of the flap body portion 12 (e.g., see FIGS. 4 and 5).
This arrangement is advantageous because the substantially
flat heads of the retaining bolts 18 will lie substantially flat
against the portion of the vehicle (e.g., truck 10) to which the
flexible flap assembly 100 is mounted. For example, when
the flexible flap assembly 100 is mounted to a semi-trailer,
the flat heads of the retaining bolts 18 will lie generally flat
against the rear face of mud flap mounting bar assembly
(flap angle iron mounting bracket 38), which is typically
disposed behind the rearmost wheels of a semi-trailer. While
it is preferred that the nuts 20 are disposed on the rear side
12a of the flap body portion 12, the invention is not so
limited. Rather, the nuts 20 could be disposed on the front
side 124 of the flap body portion 12 if such an arrangement
is deemed suitable for a particular application of the inven-
tion.

Referring again to FIGS. 4 and 5, the plurality of attach-
ment members 16 will now be described. As shown in the
illustrated embodiment of the invention, each attachment
member 16 comprises an adjustable mounting strap 24 with
an associated buckle 26 disposed thereon. Each mounting
strap 24 is disposed through a respective aperture 28 in the
flap body portion 12 and a respective aperture 30 in the
stiffening member 14 (e.g., see FIG. 3). Advantageously, the
buckle 26 on each mounting strap 24 can be operated by a
user of the flexible flap assembly 100 without the use of any
tools. In addition, the buckle 26 enables the length of each
mounting strap 24 to be selectively adjusted by the user so
that vehicle mounting members with different cross-section
dimensions can be accommodated. When the user wants to
mount the flexible flap assembly 100 on a vehicle, he or she
simply releases each of the buckles 26, slides each mounting
strap 24 over the vehicle mounting member, adjusts the
length of each mounting strap 24, and tightens each of the
buckles 26 against their associated straps 24 to secure the
flexible flap assembly 100 in place.

In a preferred embodiment of the invention, the mounting
straps 24 are formed from a strong and durable material,
such as medium strength nylon, while the buckles 26 are
formed from aluminum. Preferably, the buckles 26 are in the
form of cam-locking buckles with rotatable, spring-loaded
latches for securing a loose end of a respective mounting
strap 24. In an exemplary embodiment of the invention, each
nylon strap 24 has a width of one (1) inch and a length of
eighteen (18) inches. Although, one of ordinary skill in the
art will appreciate that other suitable lengths and widths can
be used for the mounting straps 24.

In order to greatly enhance the functionality thereof, the
flexible flap assemblies 100, 200 of the embodiments illus-
trated herein are provided as part of a flexible flap kit. In
addition to the flexible flap assemblies 100, 200, the flexible
flap kit also comprises a flap carrying case 32 (see FIG. 7)
and a flap reminder tag 42 (see FIG. 8). Advantageously, the
flap carrying case 32 houses the flexible flap assembly 100,
200 when it is not being used, while the flap reminder tag 42
reminds a user of the device that his or her flexible flap
assembly 100, 200 is presently mounted on a truck (e.g., to
ensure that the user does not forget to remove his or her
flexible flap assembly 100, 200 from the truck after it is done
being used).

Turning now to FIG. 7, the carrying case 32 of the flexible
flap kit will be described in detail. As illustrated in this



US 9,434,419 Bl

9

figure, the carrying case 32 is generally cylindrical in shape
with a circular side wall 32a and two closed ends 3254, 32c¢.
At least one end 3256, 32¢ of the carrying case 32 contains
a removable end cap so that the rolled flexible flap assembly
100, 200 can be placed inside the carrying case 32. In one
embodiment, the first end 3256 of the carrying case 32
contains a removable end cap, while the second end 32¢ of
the carrying case 32 is fixedly attached to the circular side
wall 32a and contains no removable portions. In another
embodiment, both the first and second ends 3254, 32¢ of the
carrying case 32 contain a removable end cap. In one
embodiment of the invention, the removable end cap at the
first end 325 of the carrying case 32 has a circular shape and
contains a plurality of threads disposed about the outer
periphery thereof. This plurality of threads on the outer
periphery of the end cap matingly engage with a plurality of
complementary threads disposed on the inner periphery of
the circular side wall 32a. Also, the end cap in this embodi-
ment also preferably includes a finger engagement portion
extending from the outer surface thereof so that a user can
easily rotate the threaded end cap, thereby opening and
closing carrying case 32. In an alternative embodiment, the
removable end cap at the first end 325 of the carrying case
32 has a cylindrical cup shape (e.g., as illustrated in FIG. 7
with reference numeral 325 pointing to the circular end
thereof) and engages an end portion of the circular side wall
32a in a snap-fit type manner (i.e., the removable end cap is
made from a flexible plastic that is capable of elastically
deforming when it is fitted onto the end portion of the
circular side wall 32a).

In an exemplary embodiment, the carrying case 32 has a
length of approximately twenty-five and one-half' (25V%)
inches and a diameter of approximately six (6) inches. Also,
in an exemplary embodiment, the carrying case 32 is formed
from a semi-rigid thermoplastic polymer, such as a polyvi-
nyl chloride (PVC), which is both durable and relatively
lightweight. Although, it is to be understood that, in other
embodiments of the invention, the carrying case 32 can be
formed using other suitable dimensions and materials.

Referring again to FIG. 7, it can be seen that the carrying
case 32 is preferably provided with a shoulder strap 34 that
is mounted to the circular side wall 32a thereof so as to
facilitate the carrying of the case 32 by a user. The shoulder
strap 34 of the carrying case 32 is designed to fit around a
user’s shoulder when he or she is carrying the flexible flap
kit. Preferably, the shoulder strap 34 of the carrying case 32
is formed from a nylon webbing material that is both strong
and lightweight. However, in other embodiments of the
invention, the shoulder strap 34 can also be formed using
other suitable materials. In a preferred embodiment of the
invention, indicia 36 is inscribed on the outer surface of the
circular side wall 32a of the carrying case 32. In some
embodiments, similar to the flap body 12 of the flexible flap
assembly 100, the indicia 36 contains the product name
associated with the device (e.g., the trade name of the
flexible flap assembly).

As shown in FIG. 8, the flexible flap kit also includes a
flap reminder tag 42 for alerting a user that the flexible flap
assembly 100, 200 is mounted to the vehicle so that the user
does not forget the flexible flap assembly 100, 200 when
transferring to another vehicle. For example, in the trucking
industry, it is common to attach a myriad of different
semi-trailers to a driver’s personal cab (i.e., when the driver
is transporting a particular company’s semi-trailer from one
location to another using his or her own personal cab). If the
particular semi-trailer being transported is missing one of its
standard mud flaps, the driver would install the flexible flap

20

25

30

35

40

45

55

10

assembly 100, 200 thereon in order to comply with the law,
and to avoid getting pulled over by a law enforcement
officer. In such a case, because the flexible flap assembly
100, 200 would be mounted on the rearmost wheels of the
semi-trailer, it would be easy for the driver to forget that he
or she ever placed the flexible flap assembly 100, 200 on the
vehicle. Consequently, the driver could inadvertently leave
the flexible flap assembly 100, 200 mounted on the compa-
ny’s semi-trailer, thereby necessitating the purchase of a
replacement flexible flap assembly 100, 200. In order to
avoid such occurrence from happening, the driver can sim-
ply attach the flap reminder tag 42 to an interior member of
the vehicle, which is in the driver’s immediate vicinity and
is readily conspicuous (e.g., on a tubular member of the sun
visor). That way, when the semi-trailer is dropped off at its
final destination, the driver would be reminded to remove
the flexible flap assembly 100, 200 from the trailer before
leaving the premises.

Referring again to FIG. 8, it can be seen that the flap
reminder tag 42 comprises a tag body portion 44 having
indicia 46 inscribed thereon, a ring portion 48 attached to the
tag body portion 44, and a mounting strap 50 that is
connected to the ring portion 48, the mounting strap 50
being configured to attach the tag body portion 44 to an
interior member of a vehicle. As shown in FIG. 8, the
mounting strap 50 of the flap reminder tag 42 comprises a
clasp/buckle 52 for disengaging the ends of the mounting
strap 50 so that it can be easily attached to various interior
members in a vehicle. In one exemplary embodiment, the
tag body portion 44 is preferably formed from a laminated
piece of cardstock having indicia 46 inscribed thereon. In
one embodiment, the indicia 46 inscribed on the piece of
cardstock comprise the product name associated with the
device (e.g., the trade name of the flexible flap assembly),
and possibly other descriptive words relating to the device.
As shown in FIG. 8, the ring portion 48 of the reminder flap
tag 42 includes a small stem that is attached to the tag body
portion 44. The mounting strap 50 passes through the central
aperture of the ring and secures the reminder tag to an
interior member of a vehicle. In another alternative embodi-
ment, the tag body portion 44 could be attached to the
mounting strap 50 using two rings, namely a first small ring
that is disposed through an aperture in the tag body portion
44, and a second large ring to which the small ring is
attached. In this alternative embodiment, the mounting strap
50 passes through the central aperture of the second large
ring.

A second embodiment of the flexible flap assembly in a
mounted state is seen generally at 200 in FIGS. 9 and 10.
Referring to these figures, it can be seen that, in some
respects, the second exemplary embodiment is similar to
that of the first embodiment. Moreover, some elements are
common to both such embodiments. For the sake of brevity,
the elements that the second embodiment of the flexible flap
assembly has in common with the first embodiment will not
be discussed because these components have already been
explained in detail above. Furthermore, in the interest of
clarity, these elements are denoted using the same reference
characters that were used in the first embodiment.

Referring to FIGS. 9 and 10, it can be seen that the flexible
flap assembly 200 of the second embodiment utilizes a
different type of attachment member 16' than that of the first
embodiment. Also, the flap body portion 12' of the flexible
flap assembly 200 is formed from a slightly different mate-
rial than the flap body portion 12 of the flexible flap
assembly 100. In an exemplary embodiment, the flap body
portion 12' of the flexible flap assembly 200 is formed from
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a textured rubber that is slightly more pliable than the
material of the flap body portion 12. Although, like the flap
body portion 12, the flap body portion 12' can be easily
rolled into a cylindrical shape so as to permit the compact
storage thereof (e.g., see FIG. 6).

Now, with reference to FIGS. 11-16, the plurality of
attachment members 16' will be described. As shown in the
illustrated embodiment of the invention, each attachment
member 16' is in the form of a Y-shaped mounting bracket,
which generally comprises a yoke portion 54 and a down-
wardly extending leg 62. As best illustrated in FIGS. 15 and
16, the yoke portion 54 of each attachment member 16' has
a first side leg 56 and a second side leg 58. The first side leg
56 is disposed substantially parallel with respect to the
second side leg 58, and is connected to the second side leg
58 by means of a bottom base leg 60 (see e.g., FIG. 14). The
bottom base leg 60 extends in a direction that is generally
perpendicular to the directions in which the first and second
legs 56, 58 extend. The downwardly extending leg 62 of
each attachment member 16' extends in a direction that is
generally parallel to the extending directions of the first and
second side legs 56, 58. As shown in FIGS. 14-16, the
bottom interior surface of the yoke portion 54 of each
attachment member 16' is preferably semi-circular (i.e.,
double filleted) in order to enhance the strength of the
mounting bracket, as well as to reduce stress concentrations.

With reference to FIGS. 11-14, the manner in which the
flap body portion 12' is secured to the attachment members
16' will now be explained. Turning first to FIG. 11, it can be
seen that the flap body portion 12' comprises two spaced
apart, circular apertures 28' near the top edge 12d thereof for
accommodating respective flap pins 64. The circular aper-
tures 28' are preferably circumscribed, and defined by
respective flap reinforcing grommets 94. Advantageously,
the flap reinforcing grommets 94 help to prevent the tearing
of'the flap body portion 12' by reinforcing the material of the
flap body portion 12" at locations of high stress concentration
(i.e., tears in the flap body portion 12' will most likely occur
above the circular apertures 28' due to the tensile forces
acting on the material at these locations). In a preferred
embodiment, the flap reinforcing grommets 94 are formed
from a strong metallic material (e.g., steel or stainless steel)
so as to endure the forces exerted thereon.

As shown in FIGS. 11 and 12, the flap pins 64 pass
through respective circular apertures 28' in the flap body
portion 12' and corresponding apertures 70 in respective
downwardly extending legs 62 of Y-shaped mounting brack-
ets 16'. Referring to FIGS. 11, 12, and 14, it can be seen that
a flap pin rear washer 72 is provided between the hemi-
spherical head of each flap pin 64 and each flap reinforcing
grommets 94. As illustrated, the hemispherical head of each
flap pin 64 is disposed on the rear side 12a of the flap body
portion 12' (see e.g., FIG. 12). On the opposite side of the
flexible flap assembly 200, it can be seen that each flap pin
64 is secured in place by spring-type cotter pin 68 (see e.g.,
FIG. 13). Each spring-type cotter pin 68 is received within
one of a plurality of apertures 66 that are spaced apart along
the length of the shaft of each flap pin 64 (see e.g., FIG. 14).
In order to tightly secure the flap body portion 12' to each
Y-shaped mounting bracket 16', a user selects an appropriate
one of the plurality of apertures 66 in the shaft of the flap pin
64 (i.e., the aperture 66 that tightly sandwiches the rear
washer 72, flap body portion 12', downwardly extending leg
62, and front washer 90 together in an assembled fashion).
On the front side 125 of the flap body portion 12', a flap pin
washer 90 is provided between each spring-type cotter pin
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68 and the surface of the downwardly extending leg 62 of
each Y-shaped mounting bracket 16' (e.g., refer to FIGS. 13
and 16).

Referring to FIGS. 14-16, the securement means of the
Y-shaped mounting brackets 16' will be explained. As illus-
trated in these figures, the yoke portion 54 of each Y-shaped
mounting bracket 16' has an adjustable bolt 74 disposed
through, and threadingly engaged with its first side leg 56.
More specifically, each adjustable bolt 74 has a plurality of
threads disposed on the outer circumference thereof which
matingly engage with complementary internal threads on a
fastener boss 82 disposed on each first side leg 56 (see FIG.
14). Also, as shown in FIG. 14, the first end of the adjustable
bolt 74 is provided with handle 78 slidlingly disposed
through an aperture in the adjustable bolt 74, while the
opposed second end of the adjustable bolt 74 is provided
with a conical tip 92. The handle 78 is provided with
opposed flattened ends 80 so that it does not become
disengaged from the aperture in the adjustable bolt 74. The
flattened ends 80 of the handle 78 regulate the translation
movement of the handle within the aperture of the adjustable
bolt 74 (i.e., the handle cannot slide beyond the flattened end
80 because the flattened end 80 has a slightly larger diameter
than the diameter of the aperture in the adjustable bolt 74).
In addition, as shown in FIGS. 14 and 15, a nut 76 is also
threadingly engaged with the adjustable bolt 74, adjacent to
the fastener boss 82. When a user attaches the flexible flap
assembly 200 to the truck mounting bar assembly 38, 84, he
or she simple tightens the pointed tip 92 of the adjustable
bolt 74 against the outer surface of the mounting bar
assembly 38, 84 until the mounting bar assembly 38, 84
becomes tightly sandwiched within the yoke portion 54 of
each Y-shaped mounting bracket 16' (see e.g., FIG. 14). In
one preferred embodiment, the nut 76 is in the form of a
locking nut so as to ensure that the Y-shaped mounting
bracket 16' remains tightly engaged with the truck mounting
bar assembly 38, 84 (e.g., the locking nut prevents the
loosening of the adjustable bolt 74 while the truck is in
motion).

Advantageously, the Y-shaped mounting bracket 16' of the
flexible flap assembly 200 enables the assembly 200 to be
used with trucks that do not contain a mounting bar assem-
bly for attaching the strap attachment members 16. For
example, some trucks merely have an edge of a planar
surface (e.g., an edge of a large plate) for accommodating
the attachment of the flexible flap assembly. As such, it
would be impossible to utilize a strap as an attachment
member for the flexible flap assembly in such a truck
mounting configuration (i.e., it would not be possible to
wrap the strap around the planar mounting member on the
truck). Thus, the alternative attachment means 16' enables
the flexible flap assembly 200 to be used on trucks that
would not accommodate the strap attachment member 16,
thereby enabling the flexible flap assembly to be used on
these trucks as well.

A third embodiment of the flexible flap assembly is seen
generally at 300 in FIG. 17. In particular, FIG. 17 illustrates
a partial section view of the third embodiment of the
invention. The third embodiment is similar in most respects
to the aforedescribed embodiments 100, 200 of the flexible
flap assembly. However, the flap body portion 12" of the
flexible flap assembly 300 is formed from a different mate-
rial than the flexible flap assemblies 12, 12'. Namely, the
flexible flap assembly 300 is formed from a heavy weight
vinyl material, rather than the rubber materials described in
conjunction with the previous two embodiments 100, 200 of
the flexible flap assembly. Because the flap body portion 12"
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is formed from a vinyl material, which is lighter in weight
than the aforedescribed rubber materials, the bottom edge
12¢ of the flap body portion 12" is provided with a transverse
elongated rod 96 that extends substantially the width of the
flap body portion 12". Preferably, the transverse elongated
rod 96 is formed from a heavy, durable material, such as a
metal (e.g., steel), so as to maintain the lighter weight flap
body portion 12" in a generally vertical configuration when
it is mounted on a truck. Otherwise, without the transverse
elongated rod 96, the lighter weight flap body portion 12"
would be readily susceptible to fluid-induced forces during
travel (i.e., the bottom edge 12¢ of the flap body portion 12"
would tend to blow upward during travel, thereby greatly
diminishing its ability to prevent debris from being thrown
from the wheels of the truck).

As shown in FIG. 17, in order to create a “pocket” for
receiving the transverse elongated rod 96, the bottom edge
12¢ of the flap body portion 12" is preferably folded over
itself, and the loose edge of the flap body portion 12" is
preferably attached to the surface of the flap body portion
12" using a suitable means of attachment (e.g., stitching, an
adhesive, heat welding, etc.). In addition, the ends of the
pocket, which are disposed near the left and right edges 12e,
12f of the flap body portion 12", can also be closed by
similar suitable means of attachment (e.g., stitching, an
adhesive, heat welding, etc.).

Now, the manner in which the flexible flap kit is utilized
by user will be described in detail. Initially, the installation
of the flexible flap assembly 100 on a vehicle will be
explained. After which, the process for removing the flexible
flap assembly 100 from the vehicle will be described.

The installation procedure for mounting the inventive
device on a vehicle commences when a user removes the end
cap of the carrying case 32, and removes the flexible flap
assembly 100 from the case 32. Then, the user removes the
mounting strap 50 of the flap reminder tag 42, which is
disposed around the periphery of the rolled flexible flap
assembly 100 during storage (e.g., as depicted in FIG. 6),
and unrolls the flexible flap assembly 100. Prior to mounting
of the flexible flap assembly 100 on the vehicle, it is
preferable for the user to verify that the three (3) mounting
straps 24 are in a looped configuration so as to enable the
easier installation of the device 100. After which, the user
slides the mounting straps 24 of the flexible flap assembly
100 over the mud flap mounting bar assembly on the vehicle
(e.g., the mounting bar assembly 38, 84 of a truck 10 as
illustrated in FIG. 1), and centers the flap assembly 100
thereon. Then, the user pulls the three (3) mounting straps 24
tight using the buckles 26 in order to ensure that the flexible
flap assembly 100 is secured to the mud flap mounting bar
on the vehicle (e.g., the mounting bar assembly 38, 84 of
truck 10). Finally, the user places the flap reminder tag 42 in
the interior of the vehicle in a readily visible location so that
he or she does not forget that the flexible flap assembly 100
is mounted on an exterior portion of the vehicle.

Now, the removal procedure for dismounting the flexible
flap assembly 100 from the vehicle will be explained. First,
a user loosens each of the three (3) mounting straps 24 of the
flexible flap assembly 100, but preferably leaves the straps
24 looped so as to facilitate the future installation of the
flexible flap assembly 100. Then, the user slides the flexible
flap assembly 100 off the mud flap mounting bar of the
vehicle (e.g., the mounting bar assembly 38, 84 of truck 10).
After which, the user lays the flexible flap assembly 100 on
a flat surface (e.g., a flat portion of pavement) and rolls up
the flap assembly 100, beginning with the bottom edge 12¢
of the flap body portion 12. Finally, the user secures the
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rolled flexible flap assembly 100 by slipping the mounting
strap 50 of the flap reminder tag 42 thereover (see e.g., FIG.
6), and places the flexible flap assembly 100 in the carrying
case 32 for future use.

The installation and removal procedure for the flexible
flap assembly 200 is similar to that described above for the
flexible flap assembly 100, except for the manner in which
the flexible flap assembly 200 is mounted to, and dis-
mounted from, the vehicle (all other steps are the same as
those for flexible flap assembly 100). As described above,
the flexible flap assembly 200 has attachment members 16'
in the form of Y-shaped mounting brackets, rather than
attachment members 16 in the form of straps as utilized by
the flexible flap assembly 100. In order to attach the flexible
flap assembly 200 to the vehicle (e.g., to a planar mounting
member on a truck), the pointed tip 92 of each adjustable
bolt 74 on each Y-shaped mounting bracket 16' is tightened
against the surface of the mounting member on the truck
until each Y-shaped mounting bracket 16' is securely
attached to the mounting member (i.e., the edge portion of
the truck mounting member is tightly sandwiched within the
yoke portion 54 of each Y-shaped mounting bracket 16'). A
user rotates each adjustable bolt 74 by grasping its respec-
tive handle 78, and rotating the handle 78 (e.g., in a
clockwise direction) until the pointed tip 92 of each adjust-
able bolt 74 becomes tightly engaged against the surface of
the mounting member. As each adjustable bolt 74 is rotated
(e.g., in a clockwise direction), the interaction between the
external threads of each bolt 74 and their respective comple-
mentary internal threads on the fastener boss 82 result in the
consequential axial translation of the pointed tip 92 towards
the mounting surface (and towards the inner surface of
second leg 58 of yoke portion 54).

In order to detach the flexible flap assembly 200 from the
vehicle, a user simply rotates the adjustable bolt 74 of each
Y-shaped mounting bracket 16' in a rotational direction
opposite to that which was used for the tightening thereof
(e.g., counter-clockwise). In particular, similar to that
described above for attachment, a user rotates each adjust-
able bolt 74 by grasping its respective handle 78, and
rotating the handle 78 (e.g., in a counter-clockwise direc-
tion) until the pointed tip 92 of each adjustable bolt 74
becomes disengaged from the surface of the truck mounting
member. As each adjustable bolt 74 is rotated (e.g., in a
counter-clockwise direction), the interaction between the
external threads of each bolt 74 and their respective comple-
mentary internal threads on the fastener boss 82 result in the
consequential axial translation of the pointed tip 92 away
from the mounting surface (and away from the inner surface
of second leg 58 of yoke portion 54). Once each adjustable
bolt 74 has been displaced a sufficient distance away from
the surface of the truck mounting member (e.g., when the tip
92 is one-sixteenth of an inch away from the surface), each
Y-shaped mounting bracket 16' can simply be slid off the
edge of the truck mounting member and stowed away. The
other steps described above for the flexible flap 100 are
performed in the same manner for the flexible flap assembly
200, and thus, there is no need to reiterate these same steps
for the flexible flap assembly 200. In addition, it is to be
understood that the installation and removal procedures are
performed in the same manner for flexible flap assembly
300. If the flexible flap assembly 300 utilizes strap-type
attachment members 16, then the steps will be the same as
those described for flexible flap assembly 100. If the flexible
flap assembly 300 uses attachment members 16' in the form



US 9,434,419 Bl

15

of Y-shaped mounting brackets, then the procedural steps
will be the same as those explained for flexible flap assembly
200.

Now, with reference to FIGS. 18 and 19, alternative
embodiments of the flexible flap kit will be described.
Referring initially to FIG. 18, it can be seen that the flexible
flap kit illustrated in this figure generally comprises a first
flexible flap assembly 400 in the form of a long flap, a
second flexible flap assembly 500 in the form of a short flap,
a flap kit instruction sheet 31 explaining how to use the flap
kit, a flap carrying case 32', a flap reminder tag 42', and a
plurality of attachment straps 16" for attaching the flaps 400,
500 to a vehicle. The flexible flap kit depicted in FIG. 19
includes generally the same components as that illustrated in
FIG. 18, except that the kit of FIG. 19 only includes the
flexible flap assembly 400 in the form of a long flap, rather
than both flexible flap assemblies 400, 500. In the embodi-
ments of FIGS. 18 and 19, the flap carrying case 32' is
formed from a cardboard tube, rather than the plastic tube
described above for the flap carrying case 32.

Next, referring to referring to FIGS. 18 and 19, a fourth
embodiment of the flexible flap assembly 400 will be
described. The fourth embodiment is similar in many
respects to the aforedescribed third embodiment 300 of the
flexible flap assembly. In particular, like the flap body
portion 12" of the flexible flap assembly 300, the flap body
portion 12" of the flexible flap assembly 400 is formed from
a heavy weight vinyl material (e.g., a polyvinyl chloride
(PVC) material), rather than the rubber materials described
in conjunction with the first two embodiments 100, 200 of
the flexible flap assembly. As described above for the third
embodiment, because the flap body portion 12" is formed
from a vinyl material, which is lighter in weight than the
aforedescribed rubber materials, the bottom edge of the flap
body portion 12" of the flexible flap assembly 400 is
provided with a transverse elongated rod 96' that extends
substantially the width of the flap body portion 12". Pref-
erably, the transverse elongated rod 96' is formed from a
heavy, durable material, such as a metal (e.g., steel), so as to
maintain the lighter weight flap body portion 12" in a
generally vertical configuration when it is mounted on a
truck. Otherwise, without the transverse elongated rod 96',
the lighter weight flap body portion 12" would be readily
susceptible to fluid-induced forces during travel (i.e., the
bottom edge of the flap body portion 12" would tend to blow
upward during travel, thereby greatly diminishing its ability
to prevent debris from being thrown from the wheels of the
truck).

As shown in FIGS. 18 and 19, the transverse elongated
rod 96' is disposed within a pocket 97 formed in the lower
end region of the flap body portion 12"'. The pocket 97
substantially encloses the transverse elongated rod 96'
within flap body portion 12" of the flexible flap assembly
400.

Also, as depicted in FIGS. 18 and 19, it can be seen that
the upper end region of flap body portion 12" of the flexible
flap assembly 400, which is disposed opposite to the lower
end region with pocket 97, comprises a plurality of spaced-
apart apertures for accommodating respective ones of the
attachment straps 16". Each of the spaced-apart apertures is
defined by, and circumscribed by, a respective reinforcing
member 94' (e.g., which may be in the form of a circular
reinforcing grommet or eyelet). Similarly, the lower end
region of the flap body portion 12" of the flexible flap
assembly 400 is also provided with a pair of reinforcing
members 98 (e.g., which may be in the form of circular
reinforcing grommets or eyelets) disposed on opposite ends
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of the transverse elongated rod 96' (see FIGS. 18 and 19).
The pair of reinforcing members 98 on the bottom of the flap
body portion 12" may be used for securing the flexible flap
assembly 400 in its rolled state when it is not in use.

With combined reference to FIGS. 18 and 19, the flap
retaining straps 16" of the illustrative embodiment will be
described in detail. In the embodiments of FIGS. 18 and 19,
each of the flap retaining straps 16" is in the form of a cable
tie or zip tie. As best shown in FIG. 19, each of the plurality
of cable ties 16" comprises a first end 16"« and a second end
16"5 disposed opposite to the first end 16"a. In the illustra-
tive embodiment, the first end 16™ a of each of the plurality
of cable ties has a pointed tip, while the second end 16"5 of
each of the plurality of cable ties 16" has a ratchet disposed
within a partially enclosed housing (i.e., a small open case).
Each of the plurality of cable ties 16" further comprises an
integrally formed gear track formed along the length thereof
that is configured to engage with the ratchet disposed at the
second end 16"5. In an exemplary embodiment, each of the
plurality of cable ties 16" may comprise a flexible nylon
band with an integrally formed gear rack formed along the
length thereof. In one exemplary embodiment, once the
pointed tip at the first end 16"a of the cable tie 16" has been
pulled through the housing at the second end 16"5, and past
the ratchet, it is prevented from being pulled back. As such,
in this exemplary embodiment, the resulting loop may only
be pulled tighter. In contrast, in an alternative exemplary
embodiment, the pointed tip at the first end 16"« of the cable
tie 16" may be released from the ratchet mechanism at the
second end 16" (e.g., by means of a small lever) so that the
cable tie 16" may be reused (e.g., for the attachment of the
flap to another vehicle). In other words, in the alternative
exemplary embodiment, the cable ties or zip ties 16" may be
of the releasable-type so that they can be used repeatedly
without requiring replacement after each use. Also, in
another alternative embodiment, C-shaped clamps or brack-
ets may be used to secure the flexible flap assemblies 400,
500 to the vehicle (e.g., in applications where it is not
possible to fasten the cable ties or zip ties 16" around a
bar-shaped member of the vehicle.

The fifth embodiment of the flexible flap assembly 500,
which is also depicted in FIG. 18, is similar in most respects
to the aforedescribed fourth embodiment 400 of the flexible
flap assembly. However, the flap body portion 12"" of the
flexible flap assembly 500 has a shorter overall length than
the flap body portion 12"" of the flexible flap assembly 400
so that it can be used on trucks that can only accommodate
a shorter flap (i.e., trucks having lower ground clearance
applications). For example, in the illustrated embodiment,
the flap body portion 12"" of the flexible flap assembly 500
has a length that is approximately one-third (%) the length
of the flap body portion 12" of the flexible flap assembly
400. Although, in FIG. 18, it can be seen that the width of
the flap body portion 12"" of the flexible flap assembly 500
is generally equal to the width of the flap body portion 12"
of the flexible flap assembly 400.

It is readily apparent that the aforedescribed flexible flap
assembly 100, 200, 300, 400, 500 and associated kit offers
numerous advantages. First of all, the flexible flap assembly
100, 200, 300, 400, 500 can be quickly and easily installed
on a vehicle (e.g., a truck) that is missing a mud flap.
Moreover, the flexible flap assembly 100, 200, 300, 400, 500
is capable of being easily installed on a vehicle without the
use of any tools. Furthermore, the flexible flap assembly kit
greatly enhances the functionality of the flexible flap assem-
bly 100, 200, 300, 400, 500 by including a carrying case for
stowage of the flexible flap assembly 100, 200, 300, 400,
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500 and a flap reminder tag 42 for preventing a user of the
device from inadvertently leaving the flexible flap assembly
100, 200, 300, 400, 500 on a vehicle (e.g., on a trailer) after
it has been dropped off at its destination.

In order to clearly demonstrate that the aforedescribed
flexible flap assembly could be quickly mounted to, and
dismounted from, a vehicle, the inventors of the aforede-
scribed device performed a plurality of timed trials. During
each trial, one of the inventors mounted the flexible flap
assembly to a vehicle and the other of the inventors recorded
the duration of time for the flap installation procedure.
Similarly, during each trial, one of the inventors dismounted
the flexible flap assembly from the vehicle and the other of
the inventors recorded the duration of time for the flap
removal procedure. The results of these trials are provided in
the table below:

TABLE 1

Flexible Flap Assembly Installation and Removal Times

Trial Number Installation Time Removal Time

1 5 min. 40 sec. 3 min. 10 sec.
2 3 min. 0 sec. 2 min. 45 sec.
3 3 min. 25 sec. 2 min. 25 sec.
Average 4 min. 2 sec. 2 min. 47 sec.

The installation times listed in Table 1 included the time
required to remove the flexible flap assembly from its
carrying case 32, and the time required to install the flexible
flap assembly on a vehicle mounting bar. The removal times
listed in Table 1 included the time required to remove the
flexible flap assembly from the vehicle mounting bar, and
the time required to stow the flexible flap assembly back into
its carrying case 32. As shown in Table 1, the average
installation time for the flexible flap assembly was 4 minutes
and 2 seconds, whereas the average removal time for the
flexible flap assembly was 2 minutes and 47 seconds. These
results demonstrate that the flexible flap assembly of the
present invention can be installed and removed from the
vehicle in a relatively short period of time, thereby illus-
trating its suitability for emergency use when a driver
suddenly realizes that the vehicle he or she is about to
transport is missing one of its permanent mud flaps.

Although the invention has been shown and described
with respect to a certain embodiment or embodiments, it is
apparent that this invention can be embodied in many
different forms and that many other modifications and
variations are possible without departing from the spirit and
scope of this invention. Also, while the invention has been
shown and described with regard to several different
embodiments, it is to be understood that the elements of
these various embodiments may be combined with one
another.

Moreover, while exemplary embodiments have been
described herein, one of ordinary skill in the art will readily
appreciate that the exemplary embodiments set forth above
are merely illustrative in nature and should not be construed
as to limit the claims in any manner. Rather, the scope of the
invention is defined only by the appended claims and their
equivalents, and not, by the preceding description.

The invention claimed is:

1. A flexible flap assembly configured to be mounted
behind a wheel of a vehicle, said flexible flap assembly
comprising:
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a flap body portion, said flap body portion being formed
from a flexible material; and

a plurality of attachment members operatively coupled to
an upper end region of said flap body portion, said
plurality of attachment members being in the form of a
plurality of retaining straps, said plurality of retaining
straps comprising a plurality of cable ties, each of said
plurality of cable ties comprising a first end and a
second end disposed opposite to said first end, said first
end of each of said plurality of cable ties having a
pointed tip, said second end of each of said plurality of
cable ties having a ratchet disposed within a partially
enclosed housing, each of said plurality of cable ties
further comprising an integrally formed gear track
formed thereon that is configured to engage with said
ratchet disposed at said second end;

wherein said flexible flap assembly is configured to be
releasably mounted to a portion of said vehicle using
said plurality of retaining straps.

2. The flexible flap assembly according to claim 1,
wherein said flap body portion is formed from a flexible
polymeric material.

3. The flexible flap assembly according to claim 2,
wherein said flexible polymeric material forming said flap
body portion comprises a vinyl material.

4. The flexible flap assembly according to claim 1,
wherein said flap body portion is readily capable of being
rolled and unrolled so as to facilitate the storage of the
flexible flap assembly.

5. The flexible flap assembly according to claim 1,
wherein said flexible flap assembly is configured to be
mounted to, and dismounted from, said portion of said
vehicle without the use of tools.

6. The flexible flap assembly according to claim 1,
wherein said flap body portion has an upper end region and
a lower end region disposed opposite to said upper end
region, said upper end region of said flap body portion
comprising a plurality of spaced-apart apertures, each of said
plurality of retaining straps being received within a respec-
tive one of said plurality of spaced-apart apertures in said
upper end region of said flap body portion.

7. The flexible flap assembly according to claim 6,
wherein said upper end region of said flap body portion of
said flexible flap assembly further comprises at least one
reinforcing member surrounding at least one of said plurality
of spaced-apart apertures.

8. The flexible flap assembly according to claim 6,
wherein said lower end region of said flap body portion
comprises an elongate rod for increasing the weight of said
lower end region of said flap body portion so as to prevent
said flap body portion from blowing upward when said
flexible flap assembly is installed on said vehicle.

9. The flexible flap assembly according to claim 8,
wherein said elongate rod is disposed within a pocket
formed in said lower end region of said flap body portion.

10. A flexible flap assembly configured to be mounted
behind a wheel of a vehicle, said flexible flap assembly
comprising:

a flap body portion, said flap body portion being formed

from a flexible material;

a stiffening member, said stiffening member being dis-
posed adjacent to an upper edge of said flap body
portion; and

a plurality of attachment members operatively coupled to
an upper end region of said flap body portion and said
stiffening member, said plurality of attachment mem-
bers comprising a plurality of mounting brackets, each
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of'said plurality of mounting brackets having an adjust-
able bolt with a handle disposed at an end thereof for
securing said flexible flap assembly to said portion of
said vehicle, each of said plurality of mounting brack-
ets being generally Y-shaped, each said mounting
bracket having a yoke portion for engaging said portion
of said vehicle and a depending leg portion extending
outwardly from a base of said yoke portion, each of
said depending leg portions of said mounting brackets
being attached to said upper end region of said flap
body portion;

wherein said flexible flap assembly is configured to be

releasably mounted to a portion of said vehicle using
said plurality of attachment members.

11. The flexible flap assembly according to claim 10,
further comprising a plurality of fasteners attaching said
stiffening member to said flap body portion adjacent to said
upper edge thereof.
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12. The flexible flap assembly according to claim 11,
wherein said plurality of fasteners comprises a plurality of
retaining bolts that matingly engage with a plurality of nuts.

13. The flexible flap assembly according to claim 10,
wherein said stiffening member is integrally formed with
said upper end region of said flap body portion.

14. The flexible flap assembly according to claim 10,
wherein said flexible flap assembly is configured to be
mounted to, and dismounted from, said portion of said
vehicle without the use of tools.

15. The flexible flap assembly according to claim 10,
wherein said portion of said vehicle is a mounting bar behind
said wheel of said vehicle.

16. The flexible flap assembly according to claim 10,
wherein each of said adjustable bolts of said mounting
brackets is disposed through an opposed leg of said yoke
portion.



